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DETAILED ACTION 

1 . This action is in reply to applicant's correspondence of 21 March 2006. 

2. Claims 1-13 are pending for examination. 

3. Claims 1-13 are rejected. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-13 are rejected under 35 U.S.C. 102(e) as being anticipated by Shields et al, 
U.S. Patent Appl. Pub. US 2002/0196827 Al. 

5. As per claim 1; "A single-photon generator, comprising: 
an exciton generation part including therein 

a quantum dot [Abstract, figures 1-30 and associated descriptions, and more 
particularly para. 0001-0060, whereas the photon source generation via exciton 
recombination resulting from at least generation by a quantum dot fabricated structure, 
clearly encompassing the claimed limitations as broadly interpreted by the examiner.]; 
an excitation part for 

generating an exciton 
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in said exciton generator part {Abstract, figures 1-30 and associated 
descriptions, and more particularly para. 0001-0060, whereas the exciton 
generation resulting from at least generation by a quantum dot structure, clearly 
encompassing the claimed limitations as broadly interpreted by the examiner.]; 
a recombination control part for 

controlling recombination timing of 

said exciton 

in said exciton generation part [Abstract, figures 1-30 and 

associated descriptions, and more particularly para. 0001-0060, whereas 
the photon generation via exciton recombination from a quantum dot that 
is controlled insofizr as the photon(s) are recovered/forwiarded as 
required, post exciton recombination, clearly encompassing the claimed 
limitations as broadly interpreted by the examiner.]; and 
an optical window 

provided in said exciton generation part 
so as to pass 

a single photon formed as a result of 

recombination of said exciton [Abstract, figures 1-30 and 
associated descriptions, and more particularly para. 0020-0031 0095- 
0108, 0148-0150 and figure 7, whereas the exciton recombination 
controlled insofar as the photon(s) are recovered/forwarded as required, 
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clearly encompassing the claimed limitations as broadly interpreted by the 
examiner.^ 
said recombination control part causing, 
in said exciton generation part, 
recombination of said exciton 
at longer intervals than 

a recombination lifetime of 

a exciton molecule {Abstract, figures 1-30 and associated 
descriptions, and more particularly para. 0001-0060, 0071-0075, 
0148-0149 and figures 4, 7, whereas the recombination timing 
aspects so controlled relative to the exciton structure material, 
clearly encompassing the claimed limitations as broadly 
interpreted by the examiner.].". 

Further, as per claim 11; this claim is the method embodiment of the apparatus claim 1 
above, and is rejected for the same reasons provided for the claim 1 rejection; "A single-photon 

generating method, comprising the steps of: forming an exciton in a medium; and generating a 
single photon by causing recombination in said exciton, said recombination being conducted 
with an interval longer than a recombination lifetime of a exciton molecule in said medium.". 

6. Claim 2 additionally recites the limitations that; "The single-photon generator as claimed 
in claim 1, wherein 
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said exciton generation part includes 
a type II heterojunction in 
said quantum dot.". 

The teachings of Shields et al (Abstract, figures 1-30 and associated descriptions, and more 
particularly para. 0018, 0110-011 1 and figures 16-18, whereas the exciton generation via the 
quantum dot is such that the fabrication via a type II heterojunction structure is typical, and as 
such known in the art, clearly encompassing the claimed limitations as broadly interpreted by the 
examiner.) suggest such limitations. 

Further, as per claim 13; this claim is the method embodiment of the apparatus claim 2 
above, and is rejected for the same reasons provided for the claim 2 rejection; "The method as 
claimed in claim 11, wherein said medium includes a quantum dot of type II heterojunction.". 

7. Claim 3 additionally recites the limitations that; "The single-photon generator as claimed 
in claim 2, wherein 

said quantum dot changes a composition thereof 
fi-om one side of said quantum dot to 

the other side of said quantum dot 
continuously.". 

The teachings of Shields et al (Abstract, figures 1-30 and associated descriptions, and more 
particularly para. 0018, 01 10-01 1 1 and figures 16-18, whereas the exciton generation via the 
quantum dot is such that the fabrication via a type II heterojunction structure is typical, whereas 
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further the quantum dot fabrication would clearly change composition continuously (i.e., at the 
very least, the inherent 'layers' would form said changing composition through the quantum dot), 
and as such known in the art, clearly encompassing the claimed limitations as broadly interpreted 
by the examiner.) suggest such limitations. 

8. Claim 4 additionally recites the limitations that; "The single-photon generator as claimed 
in claim 1, wherein 

said quantum dot is formed of 
a quantum dot grown by 

S-K mode growth process.". 
The teachings of Shields et al (Abstract, figures 1-30 and associated descriptions, and more 
particularly para. 0018, 01 10-01 1 1 and figures 16-18, whereas the exciton generation via the 
quantum dot is such that the fabrication via a S-K mode growth process is typical, and as such 
known in the art, clearly encompassing the claimed limitations as broadly interpreted by the 
examiner.) suggest such limitations. 

9. Claim 5 additionally recites the limitations that; "The single-photon generator as claimed 
in claim 1 , wherein 

said quantum dot is formed of 
a lamination of 

an InAs layer and 
a GaSb layer 
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sandwiched by 

a pair of ALAs layers, 
said InAs layer changing a composition thereof 

continuously toward said GaSb layer.". 
The teachings of Shields et al (Abstract, figures 1-30 and associated descriptions, and more 
particularly para. 0018, 0110-01 1 1 and figures 16-18, whereas the exciton generation via the 
quantum dot is such that the fabrication via a lamination/sandwiching with InAs, GaSb, ALAs 
compositions so processed continuously is typical, and as such known in the art, clearly 
encompassing the claimed limitations as broadly interpreted by the examiner.) suggest such 
limitations. 

1 0. Claim 6 additionally recites the limitations that; "The single-photon generator as claimed 
in claim 1 , wherein 

said recombination control part comprises 

an electrode provided in said exciton generator part, 

a voltage source for applying a bias voltage to said electrode, and 

a switch circuit for controlling application of said bias voltage to said electrode, 

said switch circuit supplying 

said bias voltage to said electrode with 
a longer interval than 

a recombination lifetime of 

said exciton molecule.". 
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The teachings of Shields et al (Abstract, figures 1-30 and associated descriptions, and more 
particularly para. 0001-0060, 0084 and figures 14-15, whereas the photon generation via exciton 
recombination from a quantum dot that is confroUed insofar as the photon(s) are 
recovered/forwarded as required, post exciton recombination, with timing aspects so controlled 
relative to the exciton structure (i.e., ' molecule '), and the control fiirther via typical electronic 
circuit/control ('. . . electrode provided . . . voltage source for applying a bias vohage . . . switch 
circuit supplying . . .') structures fabricated, and as such known in the art, clearly encompassing 
the claimed limitations as broadly interpreted by the examiner.) suggest such limitations. 

Further, as per claim 12; this claim is the method embodiment of the apparatus claim 6 
above, and is rejected for the same reasons provided for the claim 6 rejection; "The method as 
claimed in claim 11, wherein said step of causing recombination of said exciton includes a step 
of applying an electric field to said medium.". 

1 1 . Claim 7 additionally recites the limitations that; "The single-photon generator as claimed 
in claim 6, wherein 

said optical window is provided in 
said electrode.". 

The teachings of Shields et al (Abstract, figures 1-30 and associated descriptions, and more 
particularly para. 0001-0060, 0095-108, 0148-0150, and figure 8, whereas the photon generation, 
exciton recombination, quantum dot confroUed insofar as the photon(s) are recovered/forwarded 
as required, post exciton recombination, with a provided elecfronically (i.e., via typical elecfronic 
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circuit/control) optical window, and as such known in the art, clearly encompassing the claimed 
limitations as broadly interpreted by the examiner.) suggest such limitations. 

12. Claim 8 additionally recites the limitations that; "The single-photon generator as claimed 
in claim 1 , further comprising 

an optical gate member provided on 
a path of said single photon.". 
The teachings of Shields et al (Abstract, figures 1-30 and associated descriptions, and more 
particularly para. 0001-0060, 0095-108, 0148-0150, and figure 8, whereas the photon generation, 
exciton recombination, quantum dot controlled insofar as the photon (i.e., 'path of said single 
photon') is recovered/forwarded as required, post exciton recombination, with a provided 
electronically (i.e., via typical electronic circuit/control) optical gate, and as such known in the 
art, clearly encompassing the claimed limitations as broadly interpreted by the examiner.) 
suggest such limitations. 

13. Claim 9 additionally recites the limitations that; "The single-photon generator as claimed 
in claim 8, wherein 

said optical gate member 

is controlled by said recombination control part and 
passes said single photon 

in synchronization with recombination of 
said exciton.". 
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The teachings of Shields et al (Abstract, figures 1-30 and associated descriptions, and more 
particularly para. 0001-0060, 0095-108, 0148-0150, and figure 8, whereas the photon generation, 
exciton recombination, quantum dot controlled insofar as the photon (i.e., 'path of said single 
photon') is recovered/forwarded as required, post exciton recombination, with a provided 
electronically (i.e., via typical electronic circuit/control) optical gate, and as such known in the 
art, clearly encompassing the claimed limitations as broadly interpreted by the examiner.) 
suggest such limitations. 

1 4. Claim 1 0 additionally recites the limitations that; "The single-photon generator as 
claimed in claim 1, wherein 

said excitation part comprises 
a laser.". 

The teachings of Shields et al (Abstract, figures 1-30 and associated descriptions, and more 
particularly para. 0001-0060, 0065-0070, 0081, 0086, and figures 4-7, 9-1 1, 22 and 24, whereas 
the excitation mechanism encompassing the use of laser technology, clearly encompasses the 
claimed limitations as broadly interpreted by the examiner.) suggest such limitations. 
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Conclusion 

15. Any inquiry concerning this communication or earlier communications from examiner 
should be directed to Ronald Baum, whose telephone number is (571) 272-3861, and whose 
unofficial Fax number is (571) 273-3861 and unofficial email is Ronald.baum@uspto.gov. The 
examiner can normally be reached Monday through Thursday from 8:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kristine Kincaid, can be reached at (571) 272-4063. The Fax number for the 
organization where this application is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. For more information for 
unpublished applications is available through Private PAIR only. For more information about the 
PAIR system, see \\ ttp ;//pai r-direc t.tisp to . gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Ronald Baum 
Patent Examiner 

/R.B./ 

Examiner, Art Unit 2139 
/Kristine ICincaid/ 

Supervisory Patent Examiner, Art Unit 2139 



